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DETAILED ACTION 

Continued Examination Under 37 CFR 1. 1 14 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .1 7(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
12/09/2010 has been entered. 

Response to Amendment 

This action is responsive to the request for continued examination submitted on 
12/09/2010 and the amendment and remarks submitted 1 1/09/2010. Claims 1 , 8 and 
1 4 are amended. Claims 2, 9, 1 5, 1 7 and 1 8 are canceled. Claims 1 , 3-8, 1 0-1 4,16,19 
and 20 are currently pending in the Application. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
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only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claims 1 , 3, 4, 7-8 and 1 2 are rejected under 35 U.S.C. 1 02(e) as being 
anticipated by Mochizuki et al. (US Patent Application Publication 2004/0047161 , 
hereinafter referred to as "Mochizuki"). Mochizuki discloses: 

Claim 1 : A waveguide optical mode transformer (see figures 1-8), comprising: 

a core (52) formed of a single material (see figure 2) on a planar substrate 
structure (elements 24a and 30a are interpreted as the planar substrate structure, each 
element has planar portions abutting the core), the core having first (thick end) and 
second ends (thinnest end), a top surface (52b), a flat, planar bottom surface (see the 
flat bottom surface, figure 2), the flat, planar bottom surface being disposed adjacent the 
planar substrate structure (see figure 2), and side surfaces, each side surface extending 
from the top surface to the flat, planar bottom surface (see figures 2 and 3); and 

a predetermined plurality of steps formed into the top surface of the core so as to 
vertically taper the core between the first and second ends (see figure 2), each step 
having a predetermined height and a predetermined length (see figure 2, each step has 
a height and a length); 

wherein the side surfaces comprise a flat surface from the first end of the core to 
the second end of the core and from the top surface of the core to the flat, planar 
bottom surface of the core to create a single, uniform, horizontal taper between the first 
and second ends (see figures 2 and 3). 

Claim 3: wherein the vertical and horizontal tapers narrow at the same end of the 
core (see figures 2 and 3). 
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Claims 4 and 7: further comprising a dielectric cladding layer formed over the 
core (the air surrounding the core can be said to a be a dielectric cladding layer formed 
over the core) and further comprising dielectric layers formed under and over the core, 
wherein the dielectric layers each have a refractive index that is lower than the 
refractive index of the core (the air can be interpreted as the dielectric layers under and 
over the core, and air would have a refractive index lower than the core). 
Claim 8: An optical system (see figures 2 and 3), comprising: 
a planar waveguide (the thinnest portion of element 52 is interpreted as a planar 
waveguide); and 

a tapered waveguide extension (the remaining portion of 52) formed at an end of 
the planar waveguide (see figure 2) for coupling light between the planar waveguide 
and an optical fiber (this limitation of coupling light between the planar waveguide and 
an optical fiber is an intended use of the structures previously claimed; as light exits 
portion 52, it could be caught by an optical fiber, thusly the device is capable of the 
intended use), the waveguide extension having a core formed of a single material (see 
figure 2) on a planar substrate structure (elements 24a and 30a are interpreted as the 
planar substrate structure, each element has planar portions abutting the core), the core 
having first (thickest end) and second ends (thinnest end), a top surface (52b), a flat, 
planar bottom surface (flat surface) opposite the top surface and positioned adjacent the 
planar substrate structure and side surfaces (see figures 2 and 3), each side surface 
extending from the top surface to the flat, planar bottom surface, a predetermined 
plurality of steps formed into the top surface by dry etching (this limitation of dry etching 
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doesn't structurally limit the claimed structures, and since this is an apparatus claim, 
doesn't further limit the claim) the waveguide extension so as to vertically taper the 
waveguide extension between the first and second ends, each of the steps having 
predetermined height and length and being formed such that an edge of each step is 
parallel to the first and second ends of the core (see figures 2 and 3), and the side 
surfaces each comprising a flat surface from the first end of the waveguide extension to 
a second end of the waveguide extension and from the top surface to the flat, planar 
bottom surface to create a single, uniform, horizontal taper (see figures 2 and 3). 

Claim 12: wherein the tapered waveguide extension includes a core layer (52) 
between two dielectric layers (the air surrounding the core is interpreted as two 
dielectric layers, between which lies the core), wherein the dielectric layers each have a 
refractive index that is lower than the refractive index of the core (the air has an index of 
refraction lower than the element 52). 



Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 



the various claims was commonly owned at the time any inventions covered therein 
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were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 1 03(c) and potential 35 U.S.C. 1 02(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

Claims 14 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mochizuki. 

With respect to claims 14 and 16, Mochizuki discloses: A method of 
manufacturing a tapered planar waveguide usable as an optical mode transformer 
between an optical fiber and a planar waveguide, comprising: 

(a) providing a planar substrate material (elements 24a and 30a are interpreted 
as the planar substrate structure, each element has planar portions abutting the core); 

(b) forming a core layer (52) of core material for the tapered waveguide on the 
planar substrate material (see figure 2), the core layer having first (thickest end) and 
second ends (thinnest end), a top surface (52b), and a flat, planar bottom surface 
opposite the top surface (see figures 2-6, the flat surface is interpreted as the flat, 
planar bottom surface); 

(c) forming the first and second ends of the core layer so that the first end is 
wider than the second end (see figure 6); 

(d) forming sidewalls of the core layer so that they are flat and extend between 
the first end and said second end and from the top surface to the flat, planar bottom 
surface to create a single, uniform, horizontal taper between the ends (see figures 2-6); 
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wherein the step of providing the substrate further includes: providing the 
substrate with a dielectric layer formed on the substrate (the air around the substrate is 
interpreted as a dielectric layer formed on the substrate), and the core layer of core 
material being formed on the dielectric layer (see figures 2-6, the air is all around the 
substrate and is interpreted as being on the core, thusly the core is interpreted as being 
"on" the air dielectric layer). 

Mochizuki is silent to the (e) applying a protective layer over a predetermined 
area of the core layer extending from the first end towards the second end to define a 
protected area and leaving an unprotected area on the core layer; (f) dry etching the 
unprotected area of the core layer to a predetermined depth defining a step having a 
height without etching through the single core material wherein an edge of the step is 
parallel to the first and second ends of the core layer; and (g) repeating steps (e) and (f) 
a predetermined number of times, each time extending the protected area farther from 
the first end to define a length of a new step so as to form a predetermined number of 
steps in the top surface of the core layer so as to vertically taper said core layer, each 
step having a predetermined height and a predetermined length. 

However, the Examiner takes Official Notice that the use of masking and dry 
etching to remove material during manufacturing processes, including (e) applying a 
protective layer over a predetermined area of the core layer extending from the first end 
towards the second end to define a protected area and leaving an unprotected area on 
the core layer; (f) dry etching the unprotected area of the core layer to a predetermined 
depth defining a step having a height without etching through the single core material 
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wherein an edge of the step is parallel to the first and second ends of the core layer; 
and (g) repeating steps (e) and (f) a predetermined number of times, each time 
extending the protected area farther from the first end to define a length of a new step 
so as to form a predetermined number of steps in the top surface of the core layer so as 
to vertically taper said core layer, each step having a predetermined height and a 
predetermined length, is well known in the art of waveguide manufacturing and is known 
to be beneficial as being a low-cost, easy method to remove material in a patterned 
fashion. Thusly, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to apply a protective layer over a predetermined area of the 
core layer extending from the first end towards the second end to define a protected 
area and leaving an unprotected area on the core layer; dry etching the unprotected 
area of the core layer to a predetermined depth defining a step having a height without 
etching through the single core material wherein an edge of the step is parallel to the 
first and second ends of the core layer; and repeating the steps a predetermined 
number of times, each time extending the protected area farther from the first end to 
define a length of a new step so as to form a predetermined number of steps in the top 
surface of the core layer so as to vertically taper said core layer, each step having a 
predetermined height and a predetermined length as is well known in the art for the 
benefit of providing an easy and low cost manufacturing method to yield the shaped 
structure shown in figures 2-6. 
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Claims 1 , 3-8, 1 0-1 4, 1 6, 1 9 and 20 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Madsen et al. (US Patent Application Publication 2005/0152648, 
hereinafter referred to as "Madsen") in view of Mizuno et al. (US Patent 6,937,797, 
hereinafter referred to as "Mizuno"). 

With respect to claims 1 and 8, Madsen discloses: 
An optical system (see figures 1-4, particularly figure 4), comprising: 
a planar waveguide (1 1 and 13; see figure 1 for the numbering; elements shown 
in figure 4 but not labeled); and 

a tapered waveguide extension (15) formed at an end of the planar waveguide 
for coupling light between the planar waveguide and an optical fiber (12, see figure 1 
and paragraph 0019), the waveguide extension having a core formed of a single 
material (see figure 4) on a planar substrate structure (see figure 3 which shows the 
unlabeled and discussed substrate; also see paragraph 0004 that discusses that planar 
waveguides are typically formed on a silicon substrate), the core having first (fiber end) 
and second ends (planar waveguide end), a top surface (the stepped surface shown in 
figure 4), side surfaces (see figure 3 for a view of the side surface from the top, and 
figure 4 for a head on look at a side surface/cross section) and a flat, planar bottom 
surface opposite the top surface and positioned adjacent the planar substrate structure 
and side surfaces (see figure 4), each side surface extending from the top surface to the 
flat, bottom surface (see figure 4), a predetermined plurality of steps formed into the top 
surface by dry etching (while the dry etching limitation doesn't further structurally limit 
this apparatus claim, the reference none-the-less discloses such a limitation, see figure 
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0023, the light intensities discussed imply dry etching via lasers or the like) the 
waveguide extension so as to vertically taper the waveguide extension between the first 
and second ends, each of the steps having predetermined height and length and being 
formed such that an edge of each step is parallel to the first and second ends of the 
core (see figure 4). 

Madsen is silent to the side surfaces each comprising a flat surface from the first 
end of the waveguide extension to a second end of the waveguide extension and from 
the top surface to the flat, planar bottom surface to create a single, uniform, horizontal 
taper (see figure 3, the only top view of the side surfaces; the surfaces appear to have a 
slight curve and are thusly interpreted as not being a uniform horizontal taper). On the 
other hand, the Mizuno reference similarly discloses a taper for optically coupling a 
planar waveguide and an optical fiber (see figure 3), wherein the side surfaces each 
comprising a flat surface from the first end of the waveguide extension to a second end 
of the waveguide extension and from the top surface to the flat, planar bottom surface to 
create a single, uniform, horizontal taper. Because both Madsen and Mizuno disclose 
tapering couplers for optically coupling an optical fiber and a planar waveguide, it would 
have been obvious to one having ordinary skill in the art to substitute the slightly curving 
side surfaces of the Madsen reference with the flat side surfaces as disclosed in Mizuno 
to achieve the predictable result of tapering the coupler in a horizontal direction to allow 
the optical coupling of light from the optical fiber to the planar waveguide. Further, as 
the Mizuno reference discloses side surfaces each comprising a flat surface from the 
first end of the waveguide extension to a second end of the waveguide extension and 
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from the top surface to the flat, planar bottom surface to create a single, uniform, 
horizontal taper, of a tapering coupler, one having ordinary skill in the would have a 
reasonable expectation of success in using flat side surfaces, like those in Mizuno, in 
the device of Madsen and would expect the device to perform similarly well. 
Madsen further discloses: 

Claim 3: wherein the vertical and horizontal tapers narrow at the same end of the 
core (see figures 3 and 4). 

Claim 4: further comprising a dielectric cladding layer formed over the core (see 
paragraph 0022 which discloses a cladding above and below the tapered portion). 

With respect to claim 5, Madsen and Mizuno disclose the limitation of claim 1 as 
previously stated. Madsen further suggests planar waveguide structures are "typically" 
formed on silicon substrate (see paragraph 0004), and discloses dielectric claddings 
above and below the tapered portion (see paragraph 0022). However, Madsen is silent 
to the disclosing limitation wherein the planar substrate structure includes a dielectric 
layer formed over a semiconductor substrate in the embodiment of figure 4. On the 
other hand, Madsen clearly motivates the use of a semiconductor substrate (again, see 
paragraph 0004 which discloses that silicon substrates are typically used to house 
planar waveguide structures), and discloses the dielectric cladding layer on top of the 
silicon substrate, but below the core (see paragraph 0022). Thusly, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to utilize a 
planar substrate structure including a dielectric layer (the cladding disclosed in 
paragraph 0022) formed over a semiconductor (silicon is a semiconductor) substrate, 



Application/Control Number: 10/583,523 Page 12 

Art Unit: 2874 

with the tapering coupler disclosed by the Madsen and Mizuno combination device, for 
the benefit of having a cheap, sturdy substrate to mount the tapering coupler upon, 
thereby increasing stability of the device. 

With respect to claims 6 and 10, Madsen and Mizuno disclose the limitations of 
claims 1 and 8 as previously stated. Madsen and Mizuno are silent to the core or 
tapered waveguide extension being crystalline silicon. However, crystalline silicon is a 
well known material for use in optical waveguide. Thusly, it would have been obvious to 
one having ordinary skill in the art at the time the invention was made to for the core 
from crystalline silicon, since it has been held to be within the general skill of a worker in 
the art to select a known material on the basis of its suitability for the intended use as a 
matter of obvious design choice. In re Leshin, 125 USPQ 416. 

Madsen further discloses: 

Claims 7, and 12: further comprising dielectric layers formed under and over the 
core, wherein the dielectric layers each have a refractive index that is lower than the 
refractive index of the core (see paragraphs 0022 and 0031). 

Claim 1 1 : wherein the tapered waveguide extension includes a dielectric cladding 
layer formed over the core (see paragraph 0022 which discloses the cladding; the 
cladding necessarily have a dielectric constant and are thusly fairly interpreted as 
dielectric claddings). 

Claim 13: further comprising the optical fiber (12 or "fiber", see figures 1 and 3) 

With respect to claim 14, Madsen discloses: 
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A method of manufacturing a tapered planar waveguide usable as an optical 
mode transformer between an optical fiber and a planar waveguide (see figures 1-4), 
comprising: 

(a) providing a planar substrate material (see paragraph 0022, the lower cladding 
layer is interpreted as a planar substrate material; as the core is formed on the lower 
cladding and has a flat bottom surface, the cladding is interpreted as being planar); 

(b) forming a core layer (15) of core material for the tapered waveguide on the 
planar substrate material (see paragraph 0022), the core layer having first (the optical 
fiber side) and second ends (the planar waveguide side), a top surface (the stepped 
surface, see figure 4), and a flat, planar bottom surface opposite the top surface (see 
figure 4); 

(c) forming the first and second ends of the core layer so that the first end is 
wider than the second end (see figures 3 and 4); 

(d) forming sidewalls of the core layer so that they are flat and extend between 
the first end and said second end and from the top surface to the flat, planar bottom 
surface (see figures 3 and 4; 

(e) applying a protective layer (the mask/photoresist, see paragraph 0022) over a 
predetermined area of the core layer extending from the first end towards the second 
end to define a protected area and leaving an unprotected area on the core layer (see 
paragraph 0022); 

(f) dry etching the unprotected area of the core layer to a predetermined depth 
defining a step having a height without etching through the single core material wherein 
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an edge of the step is parallel to the first and second ends of the core layer (see 
paragraph 0022 and figure 4); and (g) repeating steps (e) and (f) a predetermined 
number of times, each time extending the protected area farther from the first end to 
define a length of a new step so as to form a predetermined number of steps in the top 
surface of the core layer (see figure 4 and paragraph 0022; the formation of each step s 
interpreted as a repetition of the steps as required in the claim) so as to vertically taper 
said core layer, each step having a predetermined height and a predetermined length 
(see figure 4). 

Madsen is silent to the side surfaces each comprising a flat surface from the first 
end of the waveguide extension to a second end of the waveguide extension and from 
the top surface to the flat, planar bottom surface to create a single, uniform, horizontal 
taper (see figure 3, the only top view of the side surfaces; the surfaces appear to have a 
slight curve and are thusly interpreted as not being a uniform horizontal taper). On the 
other hand, the Mizuno reference similarly discloses a taper for optically coupling a 
planar waveguide and an optical fiber (see figure 3), wherein the side surfaces each 
comprising a flat surface from the first end of the waveguide extension to a second end 
of the waveguide extension and from the top surface to the flat, planar bottom surface to 
create a single, uniform, horizontal taper. Because both Madsen and Mizuno disclose 
tapering couplers for optically coupling an optical fiber and a planar waveguide, it would 
have been obvious to one having ordinary skill in the art to substitute the slightly curving 
side surfaces of the Madsen reference with the flat side surfaces as disclosed in Mizuno 
to achieve the predictable result of tapering the coupler in a horizontal direction to allow 
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the optical coupling of light from the optical fiber to the planar waveguide. Further, as 
the Mizuno reference discloses side surfaces each comprising a flat surface from the 
first end of the waveguide extension to a second end of the waveguide extension and 
from the top surface to the flat, planar bottom surface to create a single, uniform, 
horizontal taper, of a tapering coupler, one having ordinary skill in the would have a 
reasonable expectation of success in using flat side surfaces, like those in Mizuno, in 
the device of Madsen and would expect the device to perform similarly well. 

With respect to claim 16, Madsen and Mizuno disclose the limitation of claim 14 
as previously stated. Madsen further suggests planar waveguide structures are 
"typically" formed on silicon substrate (see paragraph 0004), and discloses dielectric 
claddings above and below the tapered portion (see paragraph 0022). However, 
Madsen is silent to the disclosing limitation wherein the planar substrate structure 
includes a dielectric layer formed over a semiconductor substrate in the embodiment of 
figure 4. On the other hand, Madsen clearly motivates the use of a semiconductor 
substrate (again, see paragraph 0004 which discloses that silicon substrates are 
typically used to house planar waveguide structures), and discloses the dielectric 
cladding layer on top of the silicon substrate, but below the core (see paragraph 0022). 
Thusly, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize a planar substrate structure including a dielectric layer (the 
cladding disclosed in paragraph 0022) formed over a semiconductor (silicon is a 
semiconductor) substrate, with the tapering coupler disclosed by the Madsen and 
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Mizuno combination device, for the benefit of having a cheap, sturdy substrate to mount 
the tapering coupler upon, thereby increasing stability of the device. 

With respect to claim 19, Madsen and Mizuno disclose the limitations of claim 14 
as previously stated. Madsen and Mizuno are silent to the limitation polishing the wider 
end of the tapered waveguide. However, the Examiner takes Official Notice that 
polishing ends of optical waveguide elements is well known in the optical waveguiding 
art and is beneficial because it removes any defects, dirt, or debris present that can 
cause unwanted light blockages, reflections or absorptions. Thusly, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to polish 
the ends (including the wider end) of the tapered waveguide of the Madsen and Mizuno 
combination device, as is well known in the art, for the benefit of removing any defects, 
dirt, or debris present that can cause unwanted light blockages, reflections or 
absorptions. 

With respect to claim 20, Madsen and Mizuno disclose the limitations of claim 14 
as previously stated. Madsen and Mizuno are silent to the anti -reflective coating at the 
wider end of the tapered waveguide. However, the Examiner takes Official Notice that 
using anti-reflective coatings at the ends of optical waveguiding elements that are 
optically coupled to other elements is well known in the optical waveguide art and helps 
to prevent unwanted back reflections during light propagation through ends of 
waveguides that can cause unwanted damaged to the optical system. Thusly, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to apply an anti-reflective coating at the wider end of the tapered waveguide of the 
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Madsen and Mizuno combination device, as is well known in optical waveguide art, for 
the benefit of preventing unwanted back reflections that can be dangerous to the optical 
components of the optical system. 

Response to Arguments 

Applicant's arguments with respect to the claims have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOHN M. BEDTELYON whose telephone number is 
(571)270-1290. The examiner can normally be reached on Monday - Friday, 10:00am - 
6:30pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Uyen-Chau Le can be reached on 571-272-2397. The fax phone number 
for the organization where this application or proceeding is assigned is 571 -273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
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